
(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2015/0127765 A1 

US 2015O127765A1 

Bergman (43) Pub. Date: May 7, 2015 

(54) CONTENT NODE SELECTION USING (52) U.S. Cl. 
NETWORK PERFORMANCE PROFILES CPC ............ H04L 67/2842 (2013.01); H04L 45/14 

(2013.01) 
(71) Applicant: Fastly, Inc., San Francisco, CA (US) 

(72) Inventor: ty Bergman, San Francisco, CA (57) ABSTRACT 

(21) Appl. No.: 14/485,174 A communication system exchanges communications 
(22) Filed: Sep. 12, 2014 between end user devices, content delivery nodes (CDN) of a 

content delivery system, and a control system that selects 
Related U.S. Application Data CDNs of the content delivery system. The control system 

(60) Provisional application No. 61/900,481, filed on Nov. receives a domain name lookup request issued by an end user 
6, 2013. device for retrieving content cached by one or more CDNs of 

s the content delivery system. The control system associates the 
Publication Classification end user device with a network performance profile to select 

a CDN of the content delivery system. The control system 
(51) Int. Cl. transfers a network address associated with the selected CDN 

H04L 29/08 (2006.01) for receipt by the end user device responsive to the domain 
H04L 2/72 (2006.01) name lookup request. 

'LOOKUP 
--"; REQUEST : 

. 160 

SELECTED 
CDN 
161 

CONTROL SYSTEM 

ENDUSER 
NETWORK DEVICE 

PERFORMANCE 140 
PROFILE 111 o 

contENT^. NETWORKADDRESS 131 

CONTENT DELIVERY NODE 
120 

NETWORKADDRESS 121 

CONTENT DELIVERY NODE 
152 130 

REQUEST 
162 

  

  

    

    

  

  



May 7, 2015 Sheet 1 of 6 US 2015/O127765 A1 Patent Application Publication 

EGION ÅRHEAITEO] LNE LNO OTTC ETI-JOHd 

EOLAECIXAR-HOWALEN 
?|EST] CINE 

| Z|, SSERHOJCIV/ XAR-HO WALEN 

| || ||NELSÅS TIO?H_LNO O 

EGION ÅRHEAITEO] LNE LNO Ox x))--~~~~| 
  

  



May 7, 2015 Sheet 2 of 6 US 2015/O127765 A1 Patent Application Publication 

?ŽZ WELSÅS Å HEAITECT LNE LNOO HO ÕTZ WELSÅS Å HE/\ITECT LNB LNOO HO SEGJON XHE/\ITECT LNB LNOO Åg 

  



May 7, 2015 Sheet 3 of 6 US 2015/O127765 A1 Patent Application Publication 

T? EOLAECI 

?R? EOLAECI 
`-EST CINE>HEST CINE 

99 (HECJIAO-HoH EI OLAR-HEIS LE NÈHIELNI 

$9/9 
9/9 

||NELSÅS ÅRHEAITECT ILNE LNO O??? 
EGION ÅRHEAITECT 

Z/19 

| 19 

OIG |NE LSAS TO? H_LNOO 

  

  

  

  





May 7, 2015 Sheet 5 of 6 US 2015/O127765 A1 Patent Application Publication 

9 ERIT,5)|–| 
| 

|z??| |ET[\OJOWN| | NOLLOETES NCIO I 

| 

XAR-HOWALEN] . " 

TÕG WELSÅS ONISSE OOHd 09 WE|| SÅS TIO?H_LNO O 

  



May 7, 2015 Sheet 6 of 6 US 2015/O127765 A1 Patent Application Publication 

? /\O5) *\/\/\//\\75) /M/M/M |-------------------------------------------------------------- |-------------------------------------------------------------------} 
ÅRHLI TIO?HIO SONISSE OORHd TÕ5 WELSÅS SÐNISSEOONJd 

õ?'? 
EGION ÅRHEAITEO] | NE LNO O 

099 

  



US 2015/O127765 A1 

CONTENT NODE SELECTION USING 
NETWORK PERFORMANCE PROFILES 

RELATED APPLICATIONS 

0001. This application hereby claims the benefit of and 
priority to U.S. Provisional Patent Application 61/900,481, 
titled “CONTENT DELIVERY NODE SELECTION 
BASED ON PREDICTED NETWORK PERFORMANCE, 
filed Nov. 6, 2013, and which is hereby incorporated by 
reference in its entirety. 

TECHNICAL FIELD 

0002 Aspects of the disclosure are related to the field of 
communication networks, and in particular routing of content 
over communication networks. 

TECHNICAL BACKGROUND 

0003 Network-provided content, such as Internet web 
pages or media content Such as video, pictures, music, and the 
like, are typically served to end users via networked computer 
systems. End user requests for the network content are pro 
cessed and the content is responsively provided over various 
network links. These networked computer systems can 
include origin hosting servers which originally host network 
content of content creators or originators, such as web servers 
for hosting a news website. However, these computer systems 
of individual content creators can become overloaded and 
slow due to frequent requests of content by end users. 
0004 Content delivery systems have been developed 
which add a layer of caching between the origin servers of the 
content providers and the end users. The content delivery 
systems typically have one or more content delivery nodes 
distributed across a large geographic region to provide faster 
and lower latency access to the content for the end users. 
When end users request content, such as a web page, which is 
handled through a content delivery node, the content delivery 
node is configured to respond to the end user requests instead 
of the origin servers. In this manner, a content delivery node 
can act as a proxy for the origin servers. However, when a 
content delivery node communicates over different commu 
nication service providers, such as Internet Service Providers 
(ISPs), the various ISPs and other packet networks over 
which end user content requests and content delivery are 
handled can add additional slowdowns and latency issues. 

OVERVIEW 

0005. A communication system exchanges communica 
tions between end user devices, content delivery nodes 
(CDN) of a content delivery system, and a control system that 
selects CDNs of the content delivery system. The control 
system receives a domain name lookup request issued by an 
end user device for retrieving content cached by one or more 
CDNs of the content delivery system. The control system 
associates the end user device with a network performance 
profile to select a CDN of the content delivery system. The 
control system transfers a network address associated with 
the selected CDN for receipt by the end user device respon 
sive to the domain name lookup request. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0006. Many aspects of the disclosure can be better under 
stood with reference to the following drawings. The compo 
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nents in the drawings are not necessarily to scale, emphasis 
instead being placed upon clearly illustrating the principles of 
the present disclosure. Moreover, in the drawings, like refer 
ence numerals designate corresponding parts throughout the 
views. While multiple embodiments are described in connec 
tion with these drawings, the disclosure is not limited to the 
embodiments disclosed herein. On the contrary, the intent is 
to cover all alternatives, modifications, and equivalents. 
0007 FIG. 1 is a system diagram illustrating a communi 
cation system. 
0008 FIG. 2 is a flow diagram illustrating an method of 
operating a communication system. 
0009 FIG. 3 is a system diagram illustrating a communi 
cation system. 
0010 FIG. 4 is a sequence diagram illustrating an example 
method of operating a communication system. 
0011 FIG. 5 is block diagram illustrating a control sys 
tem. 

0012 FIG. 6 is block diagram illustrating a content deliv 
ery node. 

DETAILED DESCRIPTION 

0013 Network content, such as web page content, typi 
cally includes content Such as text, hypertext markup lan 
guage (HTML) pages, pictures, video, audio, code, Scripts, or 
other content viewable by an end user in a browser or other 
application. Network content may be provided from static 
files or dynamically generated upon request. Network content 
includes example website content referenced in FIGS. 1, 3, 
and 4. Such as "www.gamma gov.” “www.alpha.com, and 
“www.beta.net, among others. 
0014. As a first example employing a control system, FIG. 
1 is presented. FIG. 1 is a system diagram illustrating com 
munication system 100. Communication system 100 includes 
content delivery nodes 120 and 130, control system 110 and 
end user device 140. Content delivery nodes 120 and 130 may 
each include a web server, an Internet file server Such as an 
FTP file server or HTTP file server, an application server, a 
database server, or any other remote server System that pro 
vides content in response to network requests. 
00.15 End user device 140 is representative of an end user 
device which can request and receive network content. Any 
number of end user devices can make content requests to 
several content delivery nodes, such as content delivery nodes 
120 and 130. Content delivery nodes 120 and 130 have 
cached copies of some content, such as the contents of 
domain "www.gamma gov.” Replicated caching enables end 
user device 140 to get the same content from either of content 
delivery nodes 120 and 130. 
0016 Control system 110 has network performance pro 

file 111 and perhaps other network performance profiles. A 
network performance profile has performance data that may 
regard packet transit time, throughput, response latency, con 
nection establishment delay, price, or a combination of these. 
The data of a network performance profile may be based on 
past or present measurements made by end user devices, 
control server 110, content delivery nodes 120 and 130, or 
Some other device that can communicate with content deliv 
ery nodes 120 and 130 over network link 151-152 respec 
tively. Measurements may be made using content requests, 
ICMP pings, traceroute, or other network interactions. Mea 
Surements may be raw or derived and consider statistical 
concepts. Such as peak, mean, median, etc. 
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0017. To further illustrate FIG. 1, a brief description of the 
operation of communication system 100 is included. In 
operation, end user device 140 attempts to retrieve content by 
issuing lookup request 160 to control system 110 over at least 
network link 150. End user device 140 has network charac 
teristics, such as a network address or a service provider. 
These network characteristics of end user device 140 may be 
analyzed by control system 110 to identify a network perfor 
mance profile. In this example control system 110 associates 
network performance profile 111 with end user device 140. 
0018 Control system 110 may use network performance 
profile 111 to predict the performance of network routes 
between end user device 140 and each of the available cache 
nodes, such as content delivery nodes 120 and 130. When end 
user device 140 issues lookup request 160 to control system 
110, control system 110 processes network performance pro 
file 111 and lookup request 160 to select a content delivery 
node to provide content to end user device 140. Since some 
content is cached, control system 110 may select either of 
content delivery nodes 120 and 130, which are reachable at 
network addresses 121 and 131 respectively. Although net 
work addresses 121 and 131 can reach the same cached con 
tent, a content request destined for network address 121 is 
transferred over a different network route than a content 
request destined for network address 131. Because control 
system 110 identifies and processes some predicted network 
performance, control system 110 may select either of content 
delivery nodes 120 and 130 depending on which network 
route is expected to perform better for end user device 140. In 
this example control system 110 responds to lookup request 
160 by selecting content delivery node 130. Control system 
110 transfers network address 131 for receipt by end user 
device 140 over network link 150, with the transfer shown as 
Selected CDN 161 in FIG. 1. 

0019. Upon receipt of the selected network address 131, 
end user device 140 issues content request 162 using that 
address. Content delivery node 130 then receives content 
request 162 at network address 131 over network link 152. 
Responsive to the content request, content delivery node 130 
delivers the content requested by end user device 140. For 
example, if the content requested is associated with www. 
gamma.gov, then content delivery node 130 responsively 
transferS Some of the content for www.gamma.gov for deliv 
ery to end user device 140. Content delivery node 130 and end 
user device 140 may measure and report Some network per 
formance data to control system 110. Control system 110 may 
use reported network performance data that it receives to 
update network performance profile 111. 
0020 FIG. 2 illustrates the operation of control system 
110 that selects a content delivery node. Control system 110 
receives (210) lookup request 160 issued by end user device 
140 for retrieving content cached by CDNs 120, 130, and 
other CDNs of a content delivery system. Control system 110 
associates (220) end user device 140 with network perfor 
mance profile 111 to select content delivery node 130 of the 
content delivery system. Control system 110 transfers (230) 
network address 131 associated with selected content deliv 
ery node 130 for receipt by end user device 140 responsive to 
lookup request 160. 
0021 AS another example employing a control system, 
FIG. 3 is presented. FIG. 3 is a system diagram illustrating 
communication system 300. Communication system 300 
includes end user devices 340-344, internet service providers 
360 and 365, internet 370, content delivery system 380, and 
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control system 310. Within content delivery system 380 are 
many content delivery nodes, including content delivery 
nodes (CDN) 320 and 330. Any number of end user devices 
may ask control system 310 to select a content delivery node 
for a content request. Requests and content are exchanged 
over internet 370. In this example, internet 370 may be the 
global Internet. Communication between end user devices 
and CDNs may pass through any of ISP360, internet 370, and 
network links 372-376. 

(0022. End user devices 340-341 and 343-344 request and 
receive content from CDNs 320 and 330. In this implemen 
tation, end user devices, CDNs, or both measure the transfer 
performance of data exchanged. A transfer performance mea 
Surement may regard packet transit time, throughput, 
response latency, connection establishment delay, or any net 
work measurement of relative fitness for content delivery. 
End user devices and CDNs send their transfer performance 
measurements to control system 310 over network link 371. 
For example, JavaScript in the web browser of an end user 
device could measure the connection establishment delay, 
round trip latency, and throughput of an HTTP connection 
between the end user device and the CDN. An end user device 
may send a transfer performance measurement directly to 
control system 310 or indirectly through a CDN which then 
forwards the transfer performance measurement to control 
system 310. For example an end user device may send a 
content request having a cookie or parameter that includes a 
transfer performance measurement that the end user device 
made. 

0023 Control system 310 uses the transfer performance 
measurements that it receives to create and maintain network 
performance profiles. Each network performance profile has 
identifying characteristics and transfer performance data, 
Such as transfer performance measurements or scores derived 
from measurements. The scores and measurements of a net 
work performance profile enable control system 310 to select 
a CDN having the best predicted network performance for 
content retrieval by any end user device with network char 
acteristics that match the identifying characteristics of the 
network performance profile. A network performance profile 
may be identified by one or more network characteristics such 
as an IP address range, an ISP or performance characteristics 
such as latency. When control system 310 receives a network 
performance measurement, control system 310 uses the mea 
Surement to update the transfer performance data of one or 
more network performance profiles. In this way network per 
formance profiles are kept current with dynamic conditions, 
Such as network weather. 

0024. In this example, control system 310 creates a net 
work performance profile 311 to track the transfer perfor 
mance of CDNs while serving content to end user devices 
through ISP360. Because end user devices 340-341 connect 
to content delivery system 380 through network links 361 
362 respectively and through ISP 360, the transfer perfor 
mance measurements of end user devices 340-341 are used by 
control system 310 to update network performance profile 
311. 

0025 End user devices 343-344 also send transfer perfor 
mance measurements to control system 310, over network 
links 366-367 respectively. End user devices 343-344 connect 
to internet 370 through ISP 365 and over network link 375. 
Because end user devices 343-344 do not use ISP360, control 
system 310 does not use their transfer performance measure 
ments to update network performance profile 311. However 
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control system 310 also has network performance profile 312 
for end user devices having an IP address within a given 
address range. End user devices 343-344 have IP addresses 
350-351 respectively. In this example, IP addresses 350-351 
are included within the address range that identifies network 
performance profile 312. As such control system 310 uses the 
transfer performance measurements of end user devices 343 
344 to update network performance profile 312. 
0026 End user device 342 is a recent addition to commu 
nication system 300, has not communicated with control 
system 310 and content delivery system 380, and has not been 
associated with a network performance profile. Although 
control system 310 has no prior knowledge of end user device 
342, control system 310 can select a CDN that is expected to 
have the best network performance for end user device 342. 
When network content is needed, end user device 342 sends 
a domain name lookup request to control system 310. Control 
system 310 receives the lookup request and notices that it 
came through ISP360. ISP360 is the identifying character 
istic of network performance profile 311. As such control 
system 310 associates end user device 342 with network 
performance profile 311. In this example, network perfor 
mance profile 311 has network performance data indicating 
that CDN320 has better network performance than CDN330 
for serving content through ISP360. Control system 310 uses 
network performance profile 311 to select CDN 320 for end 
user device 342. CDN320 has IP address 321. Control system 
310 responds to this lookup request by sending IP address 321 
for use by end user device 342. 
0027 FIG. 4 is a sequence diagram illustrating a method 
of operating FIG. 3. It should be understood that the opera 
tions of FIG. 4 can also be applied to similar elements of FIG. 
1. Elements shown in FIG. 4 operate to select CDNs and use 
their network addresses in communication system 300. FIG. 
1's communication system 100 may also perform the behav 
ior shown in FIG. 4. FIG. 4 shows a sequence of interactions 
that occur in two phases. The first phase involves end user 
device 340 and interactions 401-410. Control system 310 
uses transfer performance measurements made in this first 
phase to update network performance profile 311. Interac 
tions 420-423 occur during the second phase. During the 
second phase, control system 310 uses network performance 
profile 311 to select a CDN for end user device 342. 
0028. During operation, end user device 340 attempts to 
retrieve cached content, perhaps for a web browser or other 
end user application. The content can be presented to end user 
device 340 using a domain name, Such as www.gamma gov. 
and end user device 340 first must translate the domain name 
into a network address, such as an IP address, along with 
directory or path information. To translate the domain name, 
end user device 340 issues (401) a domain name lookup 
request, which is received by control system 310. 
0029 Control system 310 selects CDN330, which has IP 
address 331. Control system 310 transfers (402) IP address 
331 to end user device 340. End user device 340 sends (403) 
a content request to IP address 331. CDN 330 receives the 
content request and responds by sending (404) content to end 
user device 340. End user device 340 measures the network 
transfer performance of this exchange with CDN 330 and 
transfers (405) the measurements to control system 310. 
Because end user device 340 connects to content delivery 
system 380 through ISP 360, the transfer performance mea 
surements of end user device 340 is used by control system 
310 to update network performance profile 311. 
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0030 End user device transfers (406) another lookup 
request to control system 310. This time, control system 310 
selects a different CDN, 320, to serve the same end user 
device,340. CDN320 has IP address 321. Control system 310 
transfers (407) IP address 321 to end user device 340, which 
end user device 340 uses to request (408) and receive (409) 
content from CDN 320. End user device 340 measures the 
network transfer performance of this exchange with CDN320 
and transfers (410) the measurement to control system 310. 
Control system 310 uses the measurement to update network 
performance profile 311. 
0031. Another end user device, 342, transfers (420) a 
lookup request to control system 310. Because end user 
device 342 connects to content delivery system 380 through 
ISP 360, control system 310 associates end user device 342 
with network performance profile 311. In this example, net 
work performance profile 311 has network performance data 
indicating that CDN320 has better network performance than 
CDN 330 for serving content through ISP360. Control sys 
tem 310 uses network performance profile 311 to select CDN 
320 for end user device 342. CDN 320 has IP address 321. 
Control system 310 responds (421) to this lookup request by 
sending IP address 321 for use by end user device 342. End 
user device 340 uses to request (422) and receive (423) con 
tent from CDN 320. 
0032 FIG. 5 illustrates the internal configuration of con 
trol system 500. Control system 500 may be an implementa 
tion of control systems 110 and 310. Control systems 110 and 
310 may have different internal configurations. Control sys 
tem 500 comprises communication interface 510, and pro 
cessing system 501. Processing system 501 includes process 
ing circuitry 520, RAM 530, and storage 540. Processing 
system 501 is linked to communication interface 510. Pro 
cessing system 501 includes processing circuitry 520 which 
is connected to RAM 530 that stores operating software. 
Control system 500 may include other well-known compo 
nents such as an enclosure that are not shown for clarity. 
0033 Processing system 501 can be implemented within a 
single processing device but can also be distributed across 
multiple processing devices or Sub-systems that cooperate in 
executing program instructions. Examples of processing sys 
tem 501 include general purpose central processing units, 
microprocessors, application specific processors, and logic 
devices, as well as any other type of processing device. 
0034 Communication interface 510 includes one or more 
network interfaces for communicating over communication 
networks, such as packet networks, the Internet, and the like. 
The network interfaces can include one or more local or wide 
area network communication interfaces which can commu 
nicate over Ethernet or Internet protocol (IP) links. Examples 
of communication interface 510 include network interface 
card equipment, transceivers, modems, and other communi 
cation circuitry. In some examples, communication interface 
510 receives domain name lookup requests issued by end user 
devices and transfers network addresses associated with con 
tent delivery nodes for receipt by end user devices responsive 
to domain name lookup requests. 
0035 RAM 530 and storage 540 can each comprise any 
non-transitory storage media readable by processing system 
501 and capable of storing software. RAM 530 can include 
volatile and nonvolatile, removable and non-removable 
media implemented in any method or technology for storage 
of information, such as computer readable instructions, data 
structures, program modules, or other data. Storage 540 can 
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include non-volatile storage media, such as Solid state storage 
media, flash memory, or solid state storage system. RAM530 
and storage 540 can each be implemented as a single storage 
device but can also be implemented across multiple storage 
devices or sub-systems. RAM 530 and storage 540 can each 
comprise additional elements. Such as controllers, capable of 
communicating with processing system 501. In some imple 
mentations, the storage media can be a non-transitory storage 
media. 

0036 Software stored on or in RAM 530 or storage 540 
can comprise computer program instructions, firmware, or 
Some otherform of machine-readable processing instructions 
having processes that when executed by processing system 
501 direct control system 500 to receiving domain name 
lookup requests, associate the end user devices with network 
performance profiles to select content delivery nodes, and 
transfer network addresses associated with the selected con 
tent delivery nodes, among other operations. RAM530 stores 
logic and other software for modules 531-532 as shown, 
although other implementations may use different modules. 
Network performance module 531 creates and updates net 
work performance profiles. CDN selection module 532 asso 
ciates end user devices with network performance profiles to 
select content delivery nodes, selects a content delivery node 
based on the network performance profiles. The software can 
also include user Software applications. The Software can be 
implemented as a single application or as multiple applica 
tions. In general, the software can, when loaded into process 
ing system 501 and executed, transform processing system 
501 from a general-purpose device into a special-purpose 
device customized as described herein. 

0037 FIG. 6 illustrates the internal configuration of con 
tent delivery node (CDN) 600. CDN 600 may be an imple 
mentation of CDNs 120, 130,320 and 330. CDNs 120, 130, 
320 and 330 may have different internal configurations. CDN 
600 includes communication interface 610, and processing 
system 601. Processing system 601 includes processing cir 
cuitry 620, RAM 630, and storage 640. In operation, process 
ing system 601 is operatively linked to communication inter 
face 610, RAM 630, and storage 640 by processing circuitry 
620. Processing system 601 is capable of executing software 
stored in RAM 630 or storage 640. When executing the soft 
ware, processing system 601 drives CDN 600 to operate as 
described herein. CDN 600 can also include other elements, 
Such as user interfaces, computer systems, databases, distrib 
uted Storage and processing elements, and the like. 
0038 Processing system 601 can be implemented within a 
single processing device but can also be distributed across 
multiple processing devices or Sub-systems that cooperate in 
executing program instructions. Examples of processing sys 
tem. 601 include general purpose central processing units, 
microprocessors, application specific processors, and logic 
devices, as well as any other type of processing device. 
0.039 Communication interface 610 includes one or more 
network interfaces for communicating over communication 
networks, such as packet networks, the Internet, and the like. 
The network interfaces can include one or more local or wide 
area network communication interfaces which can commu 
nicate over Ethernet or Internet protocol (IP) links. Examples 
of communication interface 610 include network interface 
card equipment, transceivers, modems, and other communi 
cation circuitry. Communication interface 610 has network 
address 615 for sending and receiving data over a network. 
Network address 615 may be an IP address. 

May 7, 2015 

0040 RAM 630 and storage 640 together can comprise a 
data storage system, such as in data storage system 641, 
although variations are possible. RAM 630 and storage 640 
can each comprise any non-transitory storage media readable 
by processing system 601 and capable of storing software. 
RAM 630 can include volatile and nonvolatile, removable 
and non-removable media implemented in any method or 
technology for storage of information, such as computer read 
able instructions, data structures, program modules, or other 
data. Storage 640 can include non-volatile storage media, 
Such as solid state storage media, flash memory, or solid state 
storage system. RAM 630 and storage 640 can each be imple 
mented as a single storage device but can also be implemented 
across multiple storage devices or sub-systems. RAM 630 
and storage 640 can each comprise additional elements, such 
as controllers, capable of communicating with processing 
system 601. In some implementations, the storage media can 
be a non-transitory storage media. 
0041) Software stored on or in RAM 630 or storage 640 
can comprise computer program instructions, firmware, or 
Some otherform of machine-readable processing instructions 
having processes that when executed by processing system 
601 direct CDN 600 to operate as described herein. For 
example, software drives CDN 600 to receive requests for 
content, determine if the content is stored in CDN 600, 
retrieve content from origin servers, transfer content to end 
user devices, and manage data storage systems for handling 
and storing the content, among other operations. The Software 
can also include user software applications. The software can 
be implemented as a single application or as multiple appli 
cations. In general, the Software can, when loaded into pro 
cessing system 601 and executed, transform processing sys 
tem. 601 from a general-purpose device into a special-purpose 
device customized as described herein. 
0042 Content includes provided content, such as the web 
content examples in FIG. 1B, which can include text, data, 
pictures, video, audio, web pages, scripting, code, dynamic 
content, or other network content. End user devices 140 and 
240-244 can be a user device, Subscriber equipment, cus 
tomer equipment, access terminal, Smartphone, personal 
digital assistant (PDA), computer, tablet computing device, 
e-book, Internet appliance, media player, game console, or 
Some other user communication apparatus, including combi 
nations thereof 
0043. The included descriptions and figures depict spe 
cific embodiments to teach those skilled in the art how to 
make and use the best mode. For the purpose of teaching 
inventive principles, Some conventional aspects have been 
simplified or omitted. Those skilled in the art will appreciate 
variations from these embodiments that fall within the scope 
of the invention. Those skilled in the art will also appreciate 
that the features described above can be combined in various 
ways to form multiple embodiments. As a result, the inven 
tion is not limited to the specific embodiments described 
above, but only by the claims and their equivalents. 
What is claimed is: 
1. A method of operating a control system to select a 

content delivery node, the method comprising: 
receiving a domain name lookup request issued by an end 

user device for retrieving content cached by one or more 
content delivery nodes of a content delivery system; 

associating the end user device with a network perfor 
mance profile to select a content delivery node of the 
content delivery system; and 
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transferring a network address associated with the selected 
content delivery node for receipt by the end user device 
responsive to the domain name lookup request. 

2. The method of claim 1, further comprising: 
processing network characteristics of at least a second end 

user device to create the network performance profile. 
3. The method of claim 2, wherein processing network 

characteristics of a second end user device to create the net 
work performance profile comprises processing a perfor 
mance measurement of data transferred between the second 
end user device and at least one of the content delivery nodes 
of the content delivery system, wherein the performance mea 
surement of the data transferred between the second end user 
device and the at least one of the content delivery nodes 
comprises a transfer latency of the data transferred. 

4. The method of claim 1, wherein associating the end user 
device with the network performance profile to select the 
content delivery node comprises processing an Internet Ser 
vice Provider (ISP) of the end user device. 

5. The method of claim 1, wherein associating the end user 
device with the network performance profile to select the 
content delivery node comprises processing a network 
address range containing a network address of the end user 
device. 

6. A content delivery system, comprising: 
one or more content delivery nodes configured to cache 

content and transfer the content for delivery to a plurality 
of end user devices; 

a control system configured to receive a domain name 
lookup request issued by an end user device for retriev 
ing content cached by one or more content delivery 
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nodes of a content delivery system, associate the end 
user device with a network performance profile to select 
a content delivery node of the content delivery system, 
and transfer a network address associated with the 
selected content delivery node for receipt by the end user 
device responsive to the domain name lookup request. 

7. The content delivery system of claim 7, wherein the 
control system is further configured to process network char 
acteristics of at least a second end user device to create the 
network performance profile. 

8. The content delivery system of claim 8, comprising: 
the control system configured to process a performance 

measurement of data transferred between the second end 
user device and one of the content delivery nodes of the 
content delivery system, wherein the performance mea 
surement of the data transferred between the second end 
user device and the one of the content delivery nodes 
comprises a transfer latency the data transferred. 

9. The content delivery system of claim 6, comprising: 
the control system configured to process at least an Internet 

Service Provider (ISP) of the end user device to associ 
ate the end user device with the network performance 
profile to select the content delivery node. 

10. The content delivery system of claim 6, comprising: 
the control system configured to process at least a network 

address range that includes a network address of the 
second end user device to associate the end user device 
with the network performance profile to select a content 
delivery node. 


